Adenotonsillectomy is one of the most frequently performed surgical procedures in children. Obstructive sleep apnoea syndrome (OSAS), which affects 2% of the normal paediatric population, is an increasingly recognized indication for adenotonsillar surgery 1 . In Western populations childhood morbid
greater than the 95th centile adjusted for age and gender, has risen dramatically over the last 15 years 2-4 . Patients in this subgroup have an incidence of obstructive sleep apnoea syndrome between 37% and 46% 5,6 contributor to the development of OSAS in these patients, adenotonsillar hypertrophy is a common Thus as the paediatric population becomes more increase in the numbers of MO children undergoing for adverse respiratory events in the postoperative period 7 . Whilst it is unclear whether this is due to the obesity itself or residual OSAS, many units electively admit all MO patients having adenotonsillectomy to the paediatric intensive care unit (PICU) for postoperative management. Such an approach may a smooth, uncomplicated postoperative recovery. As more children become morbidly obese, a policy of routine elective admission to the intensive care unit (ICU) after adenotonsillectomy would greatly This study reviews the postoperative course of a cohort of morbidly obese children undergoing Care Medicine.
Elective Admission of all Patients to the Intensive Care Unit is Unnecessary
Departments of Paediatric Otolaryngology and Paediatric Intensive Care Medicine, Princess Margaret Hospital, Perth, Western Australia, Australia Morbidly obese children undergoing adenotonsillectomy, often with co-morbid obstructive sleep apnoea, may be considered at a higher risk of postoperative respiratory compromise. This retrospective study aimed to assess the frequency and severity of postoperative respiratory complications in these patients and to identify preoperative risks factors for such morbidity. Medical and nursing chart review of all consecutive elective post-adenotonsillectomy admissions of morbidly obese children (defined as >95th centile for body mass index adjusted for age and gender) to our intensive care unit over a 30-month period was performed. A total of 26 morbidly obese children were identified. The majority (14/26) had an uncomplicated recovery following surgery. Of those cases that required postoperative intervention, 10 patients required supplemental oxygen with or without suctioning and/or repositioning alone, whilst two required continuous positive airway pressure therapy. No patient required re-intubation. An oxygen saturation nadir of <70% and the presence of more than one central apnoea, noted on preoperative overnight polysomnography, were associated with postoperative respiratory complications requiring intervention. Although the intervention group were younger, more obese and had a higher respiratory disturbance index, none of these factors were statistically significant. Routine admission to the paediatric intensive care unit of all morbidly obese children undergoing adenotonsillectomy may be unnecessary, once a suitable high level of nursing is available in an alternative setting, to administer simple positional and suctioning intervention and to perform regular patient observation. Special consideration should be given to the postoperative nursing environment for those patients with a SaO 2 nadir <70% noted preoperatively, indicating the presence of a significant central disease component.
adenotonsillectomy. The frequency and severity of postoperative respiratory compromise, and the interdemographic and polysomnographic data were analysed with a view to identifying factors predictive of postoperative morbidity.
2 ) greater than the 95th centile of a previously standardized paediatric population adjusted for age and gender 8 , undergoing tonsillectomy alone or adenotonsillectomy, electively admitted were included. Institutional practice has been that all MO children undergoing adenotonsillectomy are routinely admitted directly to the PICU from the operating theatre in the postoperative period. A total were available for review in all cases. and perioperative nursing and medical records calculated from a child's height and weight which is a reliable indirect indicator of body fatness and correlates well to direct measures of body fat in the paediatric population 9 measure that is calculated by subtracting the median reference value of a population from the observed value and dividing by the standard deviation of the reference population for each patient to facilitate comparative analysis using the same population reference set as in previous West Australian based studies 11 .
Sleep studies included full overnight polystandard neurophysiologic and respiratory signals with central, anterior and occipital leads, electroconnected to a pressure transducer. Chest wall 2 ) was measured by pulse sum of obstructive apnoeas and hypopnoeas per hour more than two consecutive respiratory cycles in the presence of continued respiratory effort. Obstructive or desaturation of more than 3%. Arousal was more seconds duration. Sleep disordered breathing disease. The indication for surgery was recorded for all cases. The anaesthetic techniques employed were reviewed, noting the mode of induction, whether the patient was ventilated or breathing spontaneously during anaesthesia, method of maintenance of anaesthesia, analgesics and anti-emetics used.
Postoperative medical and nursing notes were recorded as such in the charts, were noted. Interventions utilized in the management of the obstructed, desaturated patient were recorded, ranging from nursing input beyond that normally required in the postoperative recovery period of patients undergoing Tables 2 and 3) . Overall, the intervention group was younger, more obese, with more severe SaO 2 nadir but only the latter attained P longer in the intervention group (median stay 24±13.8 hours, range 24-72 hours) (P this group also had a longer hospital stay (median 3±3.6 days, range 2-14 days) (P Univariate categorical analysis was performed on a variety of parameters using a number of categorical of SaO 2 postoperative respiratory compromise. Although a trend was noted towards increased postoperative P The small numbers in the study group precluded multivariate logistic regression analysis.
Upper airway obstruction, although infrequent, is the commonest serious complication after adenotonsillectomy in children 12. The presence of but the role of morbid obesity as an independent 13 . In contrast, OSAS postoperative respiratory events 7,14,15 . Obstructive complications have been reported to occur in 23% to 27% of OSAS patients 7,12 reports were from tertiary referral centres and craniofacial and syndromic patients) with those with no associated problems. The high prevalence of OSAS in morbidly obese patients may account in some part for MO being considered an independent Surgery in the upper aerodigestive tract may result in soft tissue oedema which may cause obstruction. Pooling of secretions may further compromise the airway postoperatively 14 . Morbid obesity can cause postoperative upper airway obstruction (and similarly OSAS) secondary to fat deposition in the parapharyngeal musculature and subcutaneous the pharyngeal airway and reduction of the lumen cross-sectional diameter 16, 17 . Morbid obesity can also compromise ventilation by reduced chest compliance and cephalad displacement of the diaphragm by the obese abdomen whilst supine 5 . As the most frequent indication for adenotonsillar surgery in the MO paediatric population is OSAS, the additive deleterious effects of this second co-morbidity must be considered. In general, paediatric OSAS patients . Trace volatile anaesthetics can delay the return to normal spontaneous ventilation and also effect pharyngeal 14, 21 . Opiate analgesics and sedatives may further compromise ventilatory drive and this effect is possibly more pronounced in these patients 15 may be considerable in the morbidly obese, may be 22 . Severe OSAS is more refractory to surgical treatment and is complications 23 2 embarrassment, although in the current study, a SaO 2 associated with adverse postoperative events 11 . Acute pulmonary oedema following the rapid resolution of a longstanding airway obstruction is a rare but well documented complication following adenotonsillectomy to be considered in these patients, although no cases were observed in this study group 24, 25 . not all morbidly obese children have OSAS. 7, 12, 15 . These reports included morbidly obese children in small numbers and without subgroup. This study, despite the limitations of small numbers and retrospective analysis, represents one of way obstruction after adenotonsillectomy in the morbidly obese child, with and without associated OSAS.
The majority of patients (54%) required no intervention and had an uncomplicated postoperative operative desaturations and obstruction, the majority resolved with simple nursing interventions that could have been administered in a non-PICU setting, in the postoperative management of paediatric adenotonsillectomy patients. Obviously, access to down facilities will vary from hospital to hospital and the most appropriate setting to nurse these patients postoperatively must be decided by each unit, given individual hospital resources. If initial management is high dependency environment be readily available, in intervention group were younger and more obese, as factor in all patients undergoing adenotonsillectomy 7, 12, 15 . More severe degrees of obesity are associated with more severe OSAS (which in turn has a higher incidence of recalcitrance and higher incidence of postoperative 5 .
the intervention and no intervention groups, though cases, urgent cases, OSAS alone cases) undergoing postoperative events with more severe OSAS 7, 12, 15, 25 . strated in this cohort, this is probably due to the relatively small numbers available for analysis. The SaO 2 postoperative respiratory compromise but it is not 2 nadir whilst not currently interpreted as a more severe disease process certainly appears to confer increased 2 nadir in the intervention respiratory compromise regardless of the absolute N. P. SHINE, H. L. COATES ET AL lower SaO 2 nadirs. Categorical univariate analysis 2 15, 26 . The presence of more than one central apnoea on preoperative postoperative intervention. It is logical to assume that whilst surgery can resolve obstructive pathology of central apnoeas will not be affected positively by for postoperative respiratory complications.
The association of preoperative SaO 2 nadir and are several good reasons for performing full overnight OSAS, identifying those with severe disease (and thus require further management) and identifying non-OSAS sleep disorders 13, 15 . Polysomnography is the gold standard investigation to document the presence and severity of OSAS and some of the measured variables airway complications 27 . As a retrospective analysis, this study has several limitations. Obviously there was a selection bias patients had no preoperative investigations and none the fact that all patients were routinely admitted admission. The small number of patients in this study statistical analysis. As increasing numbers of such More morbidly obese children are undergoing adenotonsillectomy. Most will have an uncomplicated postoperative course and may be safely managed in a paediatric surgical ward familiar with adenotonsillectomy patients, with a high level of nursing postoperatively 12,15 should be considered on an individual basis. All morbidly obese children should ideally undergo pre-2 and these patients may warrant a higher level of postoperative nursing. As morbidly obese patients are being encountered with increasing frequency, more data will become available allowing a more evidence- sion to the paediatric intensive care unit following adenotonsillectomy for severe obstructive sleep apnoea. Anaesth Intensive
